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set them on the rear cars, and the release of the forward
brakes by a surge of air from the rear. Probably no man
could have reasoned out such conduct by compressed air;
it had to be developed and discovered by experiment. The
history of the art is full of such situations. This valve was
the joint invention of George Westinghouse and his nephew,
Frank Moore.* In its first form it was used in the classical
Burlington brake trials of 1886 and 1887. It was improved
in 1889, and then no important change was made in it for
twenty years.

Everybody knows that in 1833 Robert Stephenson in-
vented a steam driver brake for locomotives. Forty years
later George "Westinghouse followed him. Westinghouse
knew the desirability of power brakes on the locomotive
as the most important single factor in braking trains, be-
cause of the greater comparative weight of the locomotive.
At the outset the use of driver brakes met with strong op-
position, which persisted for many years, due to the notion
that the increased brake power would not compensate for
the increased wear of driver tires. Now the supreme im-
portance of braking locomotives to the limit is universally
recognized. If man is a reasoning animal, he is sometimes
perverse. The writer remembers in the early seventies,
hearing officers of the old army, men of Civil War experi-
ence, argue stubbornly against breech-loading rifles. " The
men would fire away their ammunition too fast. It would
be impossible to keep the firing-line supplied."

The first driver brake invented by Westinghouse was
patented in 1873. Vertical brake cylinders are installed
on the engine frame and brake shoes are applied to the driv-
ing wheels by means of a steam- or air-actuated piston

*Mr. Moore contributed substantially to the brake and friction draft-gear
arts, both as an independent inventor and as co-inventor with Westinghouse.